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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, see page 12, filed 8/14/09, with respect to the objections 
to the title and the specification have been withdrawn due to applicant's amendment 
and are now in compliance. 

2. Applicant's arguments, see page 13 and 14, filed 8/14/09, with respect to Claim 
2 have been fully considered and are persuasive. The rejection of 4/14/09 has been 
withdrawn. A new ground(s) of rejection, however applies. 

3. Applicant's arguments, see page 15 and 16, filed 8/14/09, with respect to 
Claims 1, 3-7 and 8-10 have been fully considered and are persuasive. The rejection 
of 4/14/09 has been withdrawn because examiner agrees that Fischer (US 
2008/0285663) because of applicant perfecting priority and agrees that Fischer does 
not qualify under prior art. A new ground(s) of rejection, however applies. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
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to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claim 2 rejected under 35 U.S.C. 103(a) as being unpatentable over Non-patent 
literature "Adaptive internally turbo-coded ultra wideband-impulse radio (AITC-UWB-IR) 
by Yamamoto N Et Al, published on May 1 1 , 2003 in view of Pub. No. 20040047284 to 
Eidson. 

4. As per claim 2: 

Yamamoto teaches, A receiving method in an ultra-wideband communication 
system 

performing communications by sending repetitive puise trains to a 
communication patii said receiving metiiod comprising: 
receiving a transmit signal as n-piece received pulse trains (Yamamoto, Fig.4 
Transmitted signal from UWB transmitter to the pulse correlator. R(t) is the received 
signal ), 

tlie transmit signal being n-piece repetitive pulse trains transmitted (Yamamoto, 
Fig.4 The UWB transmitter is transmitting n-piece repetitive pulse trains.) after a ic-bit 
information bit train is encoded to an n-bit encoded bit train (Yamamoto, Fig.4 K-bit 
information is encoded in the turbo encoder.) at a coded rate of (Ic/n) ("ic" is a natural 
number not less than 1, and "n" is a natural number not less than 2), (Yamamoto, 
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Fig 4 sliows the code rate = 1/n. In turbo coding the input has to be at least 1 and n has 
to be a number greater than k so in this case n can not be less than 2.) 
and subsequently the n-bit encoded bit train is transformed to tiie n-piece 
repetitive pulse trains; ( Yamamoto, Fig.4 Output of the UWB transmitter is the 
transmitted signal composed of repetitive pulse trains.) 

outputting number of repetitive pulses composing each of the n-plece received 
pulse trains, (Yamamoto, Fig. 4 UWB transmitter is outputting the pulse trains 
comprising of n-piece pulse trains which are then transmitted therefore received pulses 
by the receiver by the pulse correlator.) 

based on pulse train Information or bit train information received beforehand; 

(Yamamoto, Fig.4 Bit train information is coming out of Turbo encoder then going into 
the UWB transmitter to form pulse train information which then the pulse train 
information is the output of the UWB transmitter.) 

correlating Individually pulses composing the n-piece received pulse trains 

(Yamamoto, Fig.4 Pulse correlator receives the n-piece pulse trains which are then 
correlated by the pulse correlator.) with a predetermined template wave shape, 
(Yamamoto, Fig.2 shows the predetermined wave shape. Fig.2 shows the template 
signal for the typical received waveform in Fig.1 . Fig. 3 also shows the normalized 
signal correlation function.) thereby outputting correlation values;( Yamamoto, Fig.4 
output of pulse train correlator.) thereby providing n-piece integrated values;( 
Yamamoto, Fig.4 Output of pulse train integrator. ) maldng soft decision for the n- 
piece received pulse trains (Yamamoto, Fig.4 The turbo decoder is able to make the 
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soft decision. The output of the pulse train integrator goes into the turbo decoder.) 
based on the n-piece integrated values, thereby outputting the soft decision 
results for n blts;(Yamamoto, Fig.4 The turbo decoder is receiving the integrated 
values and making the soft decision resulting in n bits which is the out put of the 
decoder.) and making hard decision in decoding (Yamamoto, Fig.4 Hard decision 
unit is making the hard decision.) for the n-piece received pulse trains based on the 
soft decision results for n bits,(Yamamoto, Fig.4 Input of the turbo decoder is n bits 
coming from the output of the pulse train integrator. Therefore the n-piece received 
pulse trains results in n bits. ) thereby outputting the k-bit information bit train as a 
decoded information signal. (Yamamoto, Fig.4 output of hard decision block.) 

Yamamoto does not clearly disclose. Integrating the correlation values as 
many as the number of repetitive pulses. 

Eidson teaches, integrating the correlation values as many as the number of 
repetitive pulses (Eidson, Fig. 5 "[0124] Thus, using PSs with different, typically 
shorter, lengths and in repetition groups having varying numbers for J and P." J and P 
would be considered to be the pulse trains with them having different lengths by having 
varying numbers in the repetition group of digital data, which is the equivalent of 
integrating the correlation values as many as the number of repetitive pulses ). 
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At the time of tlie invention, it would liave been obvious to a person of ordinary 
skill in the art to use Edison's teachings of having two sets of repetitive digital 
information in Yamamoto. 

The motivation would to be transmitted with different lengths to put emphasis on 
the original k-bits information that then are encoded which will make for a more reliable 
system. 

2. Claims 1 , 3-7, 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Non-patent literature "Adaptive internally turbo-coded ultra wideband-impulse radio 
(AITC-UWB-IR) by Yamamoto N Et Al, published on May 1 1 , 2003 in view of Pub. No. 
20040047284 to Eidson. 
2. As per claim 1 
Yamamoto teaches: 

A transnnitting method in an ultra-wideband communication system performing 
communications by sending repetitive pulse trains to a communication path said 
transmitting method comprising: 

"assuming that m-piece pulses are transmitted per one bit of information bits 

(Yamamoto, II. UWB-IR, "A. Every transmitter sends Ns pulses for each data bit." Ns 
pulses are equal to "m-piece pulses". ) 

("m" is a natural number not less than 2)" (Yamamoto, Intro, In the UWB-IR method 
systems repeats and transmits pulses per each bit." If there is the repetition of pulses m 
can not be less than 1), 
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and that a coded rate is (k/n) ("k" is a naturai number not iess tlian 1, 
and "n" is a naturai number not iess tiian 2) (Yamamoto, Fig 4 sliows tlie code rate 
= 1/n. In turbo coding tlie input has to be at least 1 and n has to be a number greater 
than k so in this case n can not be less than 2.) 

"transforming a k-bit Information bit train to (k*m)-piece puises in totai" 

(Yamamoto, Fig. 4, Where di represents each bit of k-bit information bit train. The k-bit 
information train goes into the turbo encoder to get encoded. The di.ns bits are the 
output of the turbo encoder which is the input to the UWB transmitter. The encoded bits 
are furthered coded with repetition block code in the turbo encoder. The di.ns then form 
n-piece repetitive bit trains. These repetitive bit trains then get formed into (k*m) piece 
pulses in total by a pulse generator inside the UWB transmitter. S tr (k) (t) is formed 
which is the transmitted signal of the UBW-IR system which is (k*m)-piece pulses in 
total."); 

"and transmitting sequentially the (k*m)-piece puises to the communication path" 

(Yamamoto, Fig. 4 Out going of the UWB Transmitter. In the UWB transmitter [s tr (k) 
(t)] = (k*m)-piece pulses is formed which is the transmitted signal of the UBW-IR 
system. An impulse radio signal is composed of a number of sequential or parallel 
pulses.) 

"wherein the (k*m)-piece pulses are composed of n-piece repetitive pulse trains," 

(Yamamoto, Fig. 4 (k*m)-piece pulses the output of UWB transmitter. The di.n encoded 
bits are equal to n-piece bits. The di.n bits are further coded using repetition block code 
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forming n-piece bit trains. The n-piece bit trains are transformed to n-piece pulse trains 
by tlie pulse generator inside the UWB transmitter. 

Impulse radio systems can deliver one or more data bits per pulse; however, impulse 
radio systems more typically use pulse trains, not single pulses, for each data bit. The 
impulse radio transmitter produces and outputs a train of pulses for each bit of 
information." 

Yamamoto does not teaches: "and at least two pieces of the n-piece repetitive 
pulse trains possess lengths different from each other." 

"and at least two pieces of the n-piece repetitive pulse trains possess lengths 
different from each other " (Eidson, Fig.5 "[0124] Thus, using PSs with different, 
typically shorter, lengths and in repetition groups having varying numbers for J and P." 
J and P would be considered to be the pulse trains with them having different lengths by 
having varying numbers in the repetition group of digital data ). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to use Eidson's teachings of having two sets of information to be 
transmitted with different lengths to put emphasis on the systematic information. 

The motivation would be to have a more reliable system by putting more 
emphasis on the actual bits instead of the coded bits. 
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9. As for claim 3: 

Yamamoto and Fisclier teacli: 

A transmitting device usabie in an ultra-wideband communication system 
performing communications by sending repetitive pulse trains to a 
communication path, said transmitting device comprising: 
an encoder operable to encode a k-bit information bit train (Yamamoto, Fig.4 
IVIultiple dis represent Ic-bit information bit trains wiiicii then are the input of the Turbo 
encoder) to an n-bit encoded bit train (Yamamoto, Fig.4 ) at a coded rate of [kin] 
{"k" is a natural number not less than 1, and "n" is a natural number not less tlian 
2), (Yamamoto, Fig 4 shows the code rate = 1/n. In turbo coding the input has to be at 
least 1 and n has to be a number greater than k so in this case n can not be less than 
2.) on condition that m-plece pulses are transmitted per one bit of information 
bits (Yamamoto, II. UWB-IR, "A. Every transmitter sends Ns pulses for each data bit." 
Ns pulses are equal to "m-piece pulses". ) 

("m" is a natural number not less than 2) (Yamamoto, Intro, In the UWB-IR method 
systems repeats and transmits pulses per each bit." If there is the repetition of pulses m 
can not be less than 1 ) and the coded rate is (k/n); (Yamamoto, Fig 4 shows the code 
rate = 1/n. In turbo coding the input has to be at least 1 and n has to be a number 
greater than k so in this case n can not be less than 2.) and a transmitting unit 
operable to generate n-piece repetitive pulse trains (Yamamoto, Fig 4 UWB 
transmitter can generate n-piece repetitive pulse trains.) based on the n-bit encoded 
bit train encoded by said encoder, (Yamamoto, Fig 4 The output of turbo encoder 
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produces the n-bit encoded bit train then that bit train goes into the UBW therefore it is 
based on n-bit encoded bit train.) thereby transmitting sequentially tiie n-piece 
repetitive pulse trains to the communication path, (Yamamoto, Fig 4 The UWB 
transmitter is transmitting the n-piece repetitive pulse trains to the communication path. 
An impulse radio signal is composed of a number of sequential or parallel pulses.) 
wherein pulses Included In the n-piece repetitive pulse trains transmitted by said 
transmitting unit amount to (k*m) pieces in total, (Yamamoto, Fig. 4, Where di 
represents each bit of k-bit information bit train. The k-bit information train goes into the 
turbo encoder to get encoded. The di.ns bits are the output of the turbo encoder which 
is the input to the UWB transmitter. The encoded bits are furthered coded with repetition 
block code in the turbo encoder. The di.ns then form n-piece repetitive bit trains. These 
repetitive bit trains then get formed into (k*m) piece pulses in total by a pulse generator 
inside the UWB transmitter. S tr (k) (t) is formed which is the transmitted signal of the 
UBW-IR system which is (k*m)-piece pulses in total.") 

and at least two pieces of the n-piece repetitive pulse trains are composed of 
repetitive pulses of different numbers (Eidson, Fig.5 "[0124] Thus, using PSs with 
different, typically shorter, lengths and in repetition groups having varying numbers for J 
and P." J and P would be considered to be the pulse trains with them having different 
lengths by having varying numbers in the repetition group of digital data ). 
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At the time of tlie invention, it would liave been obvious to a person of ordinary 
skill in the art to use Eidson's teachings of having two sets of information to be 
transmitted with different lengths to put emphasis on the systematic information. 

The motivation would be to have a more reliable system by putting more 
emphasis on the actual bits instead of the coded bits. 

As for claim 4: 

Yamamoto in view of Eidson further teaches: 
The transmitting device as defined in claim 3. 

of tlie n-piece repetitive pulse trains transmitted by said transmitting unit. 

(Yamamoto, Fig.4 output of the UWB transmitter.) 

a transmitting control unit operable to generate control information on number of 
the repetitive pulses included in each train (Eidson, fig. 12 element 1224, which 
makes the pulses of Fig.5 "[0124] Thus, using PSs with different, typically shorter, 
lengths and in repetition groups having varying numbers for J and P." J and P would be 
considered to be the pulse trains with them having different lengths by having varying 
numbers in the repetition group of digital data ) . 

As per claim 5: 

Yamamoto in view of Eidson further teaches: 
The transmitting device as defined in claim 4, 



Application/Control Number: 10/582,974 Page 12 

Art Unit: 2611 

wherein said transmitting control unit is operable to acquire communication path 
information on the communication path, (Yamamoto, fig.4 although not clearly shown as 
a control unit the UWB transmitter as adapted with Eideson shows a multi-user interface 
adding to the channel as well as the noise therefore having the ability to acquire 
communication path information) thereby generating the control information based on 
the acquired communication path information. (Yamamoto, the output of the noise 
summer in fig. 4). 

As per claim 6: 

Yamamoto in view of Eidson further teaches: 
The transmitting device as defined in ciaim 4 

to repetitiveiy generate a piuraiity of puises for eacli encoded bit of the n-bit 
encoded bit train encoded by said encoder, (Yamamoto, Fig.4 The input is k-bits 
which get encoded by the turbo encoder and turned into n-bit train encoded by the turbo 
encoder.) thereby outputting the n-piece repetitive pulse trains, (Yamamoto, Fig.4 
UWB output the n-piece repetitive pulse trains.) 

the piuraiity of pulses being predetermined according to a idnd of each encoded 
bit. (Yamamoto, Fig.4 The turbo encoder also uses repetition code. Meaning if the 
encoded bit is 0 the code could be 000. By having the repetitive bit trains which are 
formed by using repetition code going into the pulse generator of the UWB transmitter 
the system is transmitting a plurality of pulses predetermined per kind of bit if each 
encoded bit 0 or 1.) 
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, wherein said transmitting control unit comprises: 

a pulse generator operable (Yamamoto, a UWB transmitter inherently has a pulse 
generator ), in accordance with the control information generated by said 
transmitting control unit, (Yamamoto, Fig.4 The turbo encoder also uses repetition 
code. Meaning if the encoded bit is 0 the code could be 000. By having the repetitive bit 
trains which are formed by using repetition code going into the pulse generator of the 
UWB transmitter the system is transmitting a plurality of pulses predetermined per kind 
of bit if each encoded bit 0 or 1 ) 

13. As for claim 7: 

Yamamoto in view of Eidson further teaches: 
The transmitting device as defined in claim 6, 

the number of repetitive pulses of the n-piece repetitive pulse trains generated by 
said pulse generator. (Yamamoto, Fig 4 The turbo encoder is further using repetition 
block code to turn the encoded bits into repetitive bit trains. The repetitive bit trains then 
go to the pulse generator to be formed into repetitive pulses.) 
wherein said transmitting control unit is operable to transmit, as pulse train 
information, (Eidson, fig. 12 element 1224, which makes the pulses of Fig.5 "[0124] 
Thus, using PSs with different, typically shorter, lengths and in repetition groups having 
varying numbers for J and P." J and P would be considered to be the pulse trains with 
them having different lengths by having varying numbers in the repetition group of 
digital data ). 
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14. As for claim 11: 

Yamamoto in view of Eidson further teaches: 
The transmitting device as defined in claim 10, 

the number of repetitive bits of the n-piece repetitive bit trains generated by said 
bit train generator (Yamamoto, Fig. 3 Before the pulse trains are formed into pulses the 
pulse generator must receive bit trains that will eventually represent pulse trains after 
going threw the pulse generator.). 

wherein said transnnitting control unit is operable to transmit, as bit train 
Information, (Eidson, fig. 12 element 1224, which makes the pulses of Fig.5 "[0124] 
Thus, using PSs with different, typically shorter, lengths and in repetition groups having 
varying numbers for J and P." J and P would be considered to be the pulse trains with 
them having different lengths by having varying numbers in the repetition group of 
digital data ) . 

As per claim 8: 
Yamamoto in view of Eidson teaches: 
The transmitting device as defined in claim 4, 

wherein said encoder outputs the n-bit encoded bit train In the form of an n-bit 
parallel format encoded bit train, and wherein said transmitting unit comprises: 
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a pulse generator operable to repetitively generate a plurality of pulses for each 
encoded bit (Yamamoto, Fig.3 A conventional UWB transmitter contains a pulse 
generator taking in encoded bits from an encoder to produce a plurality of pulses.) of 
the n-bit parallel format encoded bit train outputted by said encoder, ( Yamamoto, 
Fig.3 output of the turbo encoder is coming out in parallel as shown in the figure.) 
thereby outputting n-piece parallel format repetitive pulse trains, ( Yamamoto, Fig.3 
A UWB transmitter can out put serial or parallel pulse trains.) and a parallel-to-serial 
converter operable to convert the n-plece parallel format repetitive pulse trains 
outputted by said pulse generator to n-plece serial format repetitive pulse trains, 
(Yamamoto, Fig.3 UWB-IT conventional transmitter as shown in fig.3 can out put 
signals in parallel or serial format according to traditional impulse radio transmitter 
therefore it is assume that the UBW has a parallel-to-serial converter.) thereby 
sequentially transmitting the n-plece serial format repetitive pulse trains to the 
communication path, (Yamamoto, Fig.3 Output of the UWB-IT transmitter. UWB-IT 
conventional transmitter as shown in fig.3 can out put their signals in parallel or serial 
format.) in such a manner that pulses included in the n-piece repetitive pulse 
trains amount to (k*m) pieces in total, (Yamamoto, Fig. 4, Where di represents each 
bit of k-bit information bit train. The k-bit information train goes into the turbo encoder to 
get encoded. The di.ns bits are the output of the turbo encoder which is the input to the 
UWB transmitter. The encoded bits are furthered coded with repetition block code in the 
turbo encoder. The di.ns then form n-piece repetitive bit trains. These repetitive bit 
trains then get formed into (k*m) piece pulses in total by a pulse generator inside the 
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UWB transmitter. S tr (k) (t) is formed which is the transmitted signal of the UBW-IR 
system which is (k*m)-piece pulses in total.") 

the plurality of pulses being predetermined according to a kind of eacii encoded 

bit; (Yamamoto, Fig.4 The turbo encoder also uses repetition code. Meaning if the 
encoded bit is 0 the code could be 000. By having the repetitive bit trains which are 
formed by using repetition code going into the pulse generator of the UWB transmitter 
the system is transmitting a plurality of pulses predetermined per kind if each encoded 
bitOor 1.) 

the number of each repetitive pulses composing the n-piece repetitive pulse 
trains, (Yamamoto, Fig.4 The turbo encoder also uses repetition code. Meaning if the 
encoded bit is 0 the code could be 000. By having the repetitive bit trains which are 
formed by using repetition code going into the pulse generator of the UWB transmitter 
the system is transmitting a plurality of pulses predetermined per kind if each encoded 
bitOor 1.) 

wherein said pulse generator determines, In accordance with the control 
information generated by said transmitting control unit, (Eidson, fig. 12 element 
1224, which makes the pulses of Fig.5 "[0124] Thus, using PSs with different, typically 
shorter, lengths and in repetition groups having varying numbers for J and P." J and P 
would be considered to be the pulse trains with them having different lengths by having 
varying numbers in the repetition group of digital data ) 
and at least two pieces of the n-piece repetitive pulse trains are composed of 
repetitive pulses of different numbers. (Eidson, Fig.5 "[0124] Thus, using PSs with 
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different, typically shorter, lengths and in repetition groups having varying numbers for J 
and P." J and P would be considered to be the pulse trains with them having different 
lengths by having varying numbers in the repetition group of digital data.) 

As per claim 9: 

Yamamoto in view of Eidson teaches: 

The transnnitting device as defined in claim 4, 

wherein said encoder outputs the n-bit encoded bit train in the form of an n-bit 
seriai format encoded bit train, and wherein said transmitting unit comprises: 
a seriai-to-paraiiei converter operabie to convert the n-bit seriai format encoded 
bit train outputted by said encoder (Yamamoto, Fig.4 The output of the encoder is 
coming out parallel. The conventional UWB transmitting device comprises of a serial-to- 
parallel converter. ) to an n-bit paraiiei format encoded bit train, ( Yamamoto, Fig.4 
Output of the turbo encoder is in parallel ) a pulse generator operable to repetitively 
generate a plurality of pulses for each encoded bit (Yamamoto, Fig.4 A UWB 
transmitter has a pulse generator. The UWB system outputs a plurality of pulses per 
encoded bit.) of the n-bit parallel format encoded bit train outputted by said 
encoder,( Yamamoto, Fig.4 The turbo encoder is outputting parallel bit trains ) thereby 
outputting n-piece parallel format repetitive pulse trains, (Yamamoto, Fig.4 the 
output of the encoder goes into the UWB transmitted and there the information bit train 
gets turned into pulse trains by the pulse generator inside the UWB transmitter.) and a 
parallel-to-serial converter operable to convert the n-piece parallel format 
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repetitive pulse trains outputted by said puise generator to n-piece seriai format 
repetitive pulse trains, (Yamamoto, Fig.4 The conventional UWB transmitter contains 
a parallel-to-serial converter after the pulse generator to be able to transmit the pulse 
trains serial sequential format.) thereby sequentially transmitting tlie n-plece serial 
format repetitive pulse trains to the communication path, (Yamamoto, Fig.4 The 
UWB transmitter can transmit parallel or serial pulse trains.) in such a manner that 
pulses included in the n-piece repetitive pulse trains amount to (k*m) pieces in 
total, (Yamamoto, Fig. 4 (k*m)-piece pulses the output of UWB transmitter. The di.n 
encoded bits are equal to n-piece bits. The di.n bits are further coded using repetition 
block code forming n-piece bit trains. The n-piece bit trains are transformed to n-piece 
pulse trains by the pulse generator inside the UWB transmitter. 
Impulse radio systems can deliver one or more data bits per pulse; however, impulse 
radio systems more typically use pulse trains, not single pulses, for each data bit. The 
impulse radio transmitter produces and outputs a train of pulses for each bit of 
information.") 

the plurality of pulses being predetermined according to a kind of each encoded 
bit; (Yamamoto, Fig.4 The turbo encoder also uses repetition code. Meaning if the 
encoded bit is 0 the code could be 000. By having the repetitive bit trains which are 
formed by using repetition code going into the pulse generator of the UWB transmitter 
the system is transmitting a plurality of pulses predetermined per kind if each encoded 
bitOor 1.) 
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the number of each repetitive puises composing the n-piece repetitive puise 
trains, (Yamamoto, Fig.4 The turbo encoder also uses repetition code. Meaning if the 
encoded bit is 0 the code could be 000. By having the repetitive bit trains which are 
formed by using repetition code going into the pulse generator of the UWB transmitter 
the system is transmitting a plurality of pulses predetermined per kind if each encoded 
bitOor 1.) 

wherein said pulse generator determines, in accordance with the controi 
information generated by said transmitting controi unit 

(Eidson, fig. 12 element 1224, which makes the pulses of Fig.5 "[0124] Thus, using PSs 
with different, typically shorter, lengths and in repetition groups having varying numbers 
for J and P." J and P would be considered to be the pulse trains with them having 
different lengths by having varying numbers in the repetition group of digital data ), 
and at ieast two pieces of the n-piece repetitive puise trains are composed of 
repetitive puises of different numbers. (Eidson, Fig.5 "[0124] Thus, using PSs with 
different, typically shorter, lengths and in repetition groups having varying numbers for J 
and P." J and P would be considered to be the pulse trains with them having different 
lengths by having varying numbers in the repetition group of digital data.) 

As for claim 10: 

Yamamoto in view of Eidson teaches: 

The transmitting device as defined in ciaim 4, 
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wherein said transmitting unit comprises: 
a bit train generator operable to repeat, for a plurality of times, 
(Yamamoto, Fig.4 "Tlie AITC-UWB-IR chooses the code rate of the Turbo code, the 
number of repetition block code." By using repetition block code a pulse train generator 
has to be present in this system to repeat the encoded bits. In other words if the 
encoded bits are 01 then one possible output of the pulse train generator would be 000 
representing the bit 0 and 1111 representing the bit 1 .) each bit of the n-bit encoded 
bit train encoded by said encoder to generate n-piece repetitive bit trains; 
(Yamamoto, By using repetition block code encoded n-bits are going into a bit train 
generator and producing repetitive bit trains to represent each encoded bit. ) and a 
pulse generator operable to generate a pulse for each bit of the n-piece repetitive 
bit trains generated by said bit train generator, (Yamamoto, Fig.4 The UWB 
transmitter must have a pulse generator to transmit pulse train groups. The output of the 
bit train generator goes into the pulse generator to generate and then transmit the 
repetitive pulse trains. ) thereby transmitting the generated pulse to the 
communication path, (Yamamoto, Fig. 4 Out going of the UWB Transmitter. The 
generated pulse would be coming out of the pulse generator to an antenna to be 
transmitted. The pulse would be coming out In the UWB transmitter [s tr (k) (t)] = (k*m)- 
piece pulses is formed which is the transmitted signal of the UBW-IR system. An 
impulse radio signal is composed of a number of sequential or parallel pulses.) the 
number of each repetitive bits composing the n-piece repetitive bit trains, 
(Yamamoto, Fig.3 Before the pulse trains are formed into pulses the pulse generator 
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must receive bit trains that will eventually represent pulse trains after going threw the 
pulse generator.) in such a manner that bits included in the n-piece repetitive bit 
trains amount to {k*m) pieces in total, (Yamamoto, Fig. 4 Out going of the UWB 

Transmitter. In the UWB transmitter [s tr (k) (t)] = (k*m)-piece pulses is formed which is 
the transmitted signal of the UBW-IR system. An impulse radio signal is composed of a 
number of sequential or parallel pulses.) 

the pulse being predetermined according to a kind of each bit (Eidson, fig. 12 
element 1224, which makes the pulses of Fig.5 "[0124] Thus, using PSs with different, 
typically shorter, lengths and in repetition groups having varying numbers for J and P." 
J and P would be considered to be the pulse trains with them having different lengths by 
having varying numbers in the repetition group of digital data ) , 
wherein said bit train generator determines, in accordance with the control 
Information generated by said transmitting control unit, (Eidson, fig. 12 element 
1224, which makes the pulses of Fig.5 "[0124] Thus, using PSs with different, typically 
shorter, lengths and in repetition groups having varying numbers for J and P." J and P 
would be considered to be the pulse trains with them having different lengths by having 
varying numbers in the repetition group of digital data ) 
and at least two pieces of the n-piece repetitive bit trains are composed of 
repetitive bits of different numbers (Eidson, Fig.5 "[0124] Thus, using PSs with 
different, typically shorter, lengths and in repetition groups having varying numbers for J 
and P." J and P would be considered to be the pulse trains with them having different 
lengths by having varying numbers in the repetition group of digital data). 
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21. As per claim 12: 
Yamamoto teaches: 

A receiving device usable in an ultra-wideband communication system performing 
communications by sending repetitive pulse trains to a communication path, said 
receiving device comprising: 

a receiving unit operable to receive a transmit signai as n-piece received 
repetitive pulse trains, (Yamamoto, Fig.4 Transmitted signal from UWB transmitter to 
the pulse correlator. R(t) is the received signal.) 

tlie transmit signai being n-piece repetitive pulse trains transmitted after a ic-bit 
Information bit train is encoded (Yamamoto, Fig.4 The UWB transmitter is 
transmitting n-piece repetitive pulse trains. K-bit information is encoded in the turbo 
encoder.) to an n-bit encoded bit train at a coded rate of (k/n) ("k" Is a natural 
number not less than 1, and "n" Is a natural number not less than 2), (Yamamoto, 
Fig 4 shows the code rate = 1/n. In turbo coding the input has to be at least 1 and n has 
to be a number greater than k so in this case n can not be less than 2.) 
and subsequently ttie n-bit encoded bit train Is transformed to tiie n-plece 
repetitive pulse trains; (Yamamoto, Fig. 4 Output of the UWB transmitter is the 
transmitted signal which is repetitive pulse trains.) a pulse wave-siiape correlator 
operable to correlate individually pulses (Yamamoto, Fig. 4 Pulse correlator. ) 
composing the n-piece received repetitive pulse trains with a predetermined 
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template wave shape, (Yamamoto, Fig.2 shows the predetermined wave shape. Fig.2 
shows the template signal for the typical received waveform in Fig. 1) thereby 
outputting n-piece repetitive correiation value trains in correspondence with the 
n-piece received repetitive pulse trains; (Yamamoto, Fig.4 Output of the pulse 
correlator corresponds to received repetitive pulse trains before hand.) based on pulse 
train information or bit train information received beforehand, (Yamamoto, Fig.4 
The pulse trains information is being transmitted by the UBW transmitter. At the same 
time those pulses are representing the bit trains as well.) n-piece repetition numbers 
for the n-piece repetitive correlation value trains outputted by said pulse wave- 
shape correlator; (Yamamoto, Fig.4 Output of the correlator.) an Integrator operable 
to divide into n intervals the n-plece repetitive correlation value trains outputted 
by said pulse wave-shape correlator,( Yamamoto, Fig.4 Pulse train integrator. ) and 
to Integrate the n-piece repetitive correlation value trains for each divided 
interval, (Yamamoto, Fig.4 Pulse train integrator.) thereby outputting n-piece 
integrated values; (Yamamoto, Fig.4 Output of the pulse train integrator.) a decoder 
operable to make soft decision for the n-piece received repetitive pulse trains 
(Yamamoto, Fig.4 Turbo decoder.) based on the n-piece integrated values outputted 
by said integrator, (Yamamoto, Fig.4 The output of the integrator. ) thereby 
outputting the soft decision results for n bits; (Yamamoto, Fig.4 Output of the turbo 
decoder.) and a decision unit operable to make hard decision In decoding for the 
n-plece received pulse trains (Yamamoto, Fig.4 Hard decision block ) based on the 
soft decision results for n bits outputted by said decoder, (Yamamoto, Fig.4 the 
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soft decision is going into the hard decision blocl<. ) thereby outputting the k-bit 
information bit train as a decoded information signal. (Yamamoto, Fig.4 Output of 
the hard decision block) 

a receiving control unit operable to output, (Eidson, fig. 16 element 1610, which 
makes the pulses of Fig. 5 but at the receiver ) 

in accordance with the n-plece repetition numbers outputted by said receiving 
control unit, (Eidson, Fig.5 "[0124] Thus, using PSs with different, typically shorter, 
lengths and in repetition groups having varying numbers for J and P." J and P would be 
considered to be the pulse trains with them having different lengths by having varying 
numbers in the repetition group of digital data.) 

At the time of the invention, it would have been obvious to a person of ordinary skill in 
the art to use Edison's teachings of having two sets of repetitive digital information to be 
transmitted with different lengths to put emphasis on the original k-bits information that 
then are encoded. The teachings of Edison would be added to the control unit of 
Fischer to have the ability to transmitted repetitive pulse trains with different lengths. 
This method for improving the transmission method of Yamamoto and Fischer was 
within the ordinary ability of one of ordinary skill in the art based on the teachings of 
Eidson transmitting two sets of digital information with different lengths from each other. 
Therefore, it would have been obvious to one of ordinary skill in the art to combine the 
teachings of Yamamoto, Fischer and further in view of Eidson to obtain the invention of 
claim 12. 
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19. As per claim 13: 
Yamamoto and Fisclier teach: 

A transceiving device usable in an ultra-wideband communication system performing 
communications by sending repetitive pulse trains to a communication path, said 
transceiving device comprising: 

an encoder operable to encode a k-bit information bit train to an n-bit encoded bit 
train (Yamamoto, Fig.4 Turbo encoder ) at a coded rate of (Ic/n) ("k" is a natural 
number not less than 1, and "n" is a natural number not less than 2), (Yamamoto, 
Fig 4 shows the code rate = 1/n. In turbo coding the input has to be at least 1 and n has 
to be a number greater than k so in this case n can not be less than 2.) on condition 
that m-piece pulses are transmitted per one bit of information bits ("m" is a 
natural number not less than 2) (Yamamoto, Intro, In the UWB-IR method systems 
repeats and transmits pulses per each bit." If there is the repetition of pulses m can not 
be less than 1 ) and the coded rate is (k/n) (Yamamoto, Fig 4 shows the code rate = 
1/n. In turbo coding the input has to be at least 1 and n has to be a number greater than 
k so in this case n can not be less than 2.); a transmitting unit operable to generate 
n-piece repetitive pulse trains based on the n-bit encoded bit train encoded by 
said encoder, (Yamamoto, Fig 4 UWB transmitter unit is receiving encoded bit trains.) 
thereby transmitting sequentially the n-piece repetitive pulse trains to the 
communication path; (Yamamoto, Fig 4 UWB transmitter is outputting repetitive pulse 
trains.) a receiving unit operable to receive n-piece repetitive pulse trains through 
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the communication path, (Yamamoto, Fig 4 Input of the pulse correlator.) as n-piece 
received repetitive pulse trains; (Yamamoto, Fig.4 The UWB transmitter is outputting 
repetitive pulse trains and therefore what is received is repetitive pulse trains) a puise 
wave-shape correlator operable to correlate individually pulses composing the n- 
plece received repetitive pulse trains with a predetermined template wave shape, 
(Yamamoto, Fig.4 Pulse correlator.) thereby outputting n-piece repetitive correlation 
value trains in correspondence with the n-piece received repetitive pulse trains; 
(Yamamoto, Fig.4 Pulse correlator output.) based on pulse train information or bit 
train information received beforehand, (Yamamoto, Fig.4 Bit train information is 
coming out of Turbo encoder then going into the UWB transmitter to form pulse train 
information which then the pulse train information is the output of the UWB transmitter.) 
n-piece repetition numbers for the n-piece repetitive correlation value trains 
outputted by said pulse wave-shape correlator; (Yamamoto, Fig.4 Output of the 
correlator.) an integrator operable to divide into n intervals the n-piece repetitive 
correlation value trains outputted by said pulse wave-shape correlator, 
(Yamamoto, Fig.4 The pulse train integrator.) and to integrate the n-piece repetitive 
correlation value trains for each divided interval, (Yamamoto, Fig.4 The pulse train 
integrator ) thereby outputting n-piece integrated values; (Yamamoto, Fig.4 The 
output of the pulse train integrator.) a decoder operable to malce soft decision for the 
n-piece received repetitive pulse trains based on the n-piece integrated values 
outputted by said integrator, (Yamamoto, Fig.4 Turbo decoder) thereby outputting 
the soft decision results for n bits;( Yamamoto, Fig.4 Output of the Turbo decoder ) 
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and a decision unit operabie to malte liard decision in decoding for tiie n-piece 
received puise trains based on tiie soft decision resuits for n bits outputted by 
said decoder, (Yamamoto, Fig.4 Hard decision unit blocl<) 

thereby outputting the k-b\t information bit train as a decoded information signal, 

(Yamamoto, Fig.4 Output of the hard decision block.) wherein pulses included in the 
n-piece repetitive pulse trains transmitted by said transmitting unit amount to 
(lc*m) pieces in total, (Yamamoto, Fig.4 (k*m) pieces in total are coming out of the 
UWB transmitter and received by the pulse correlator. ) and wherein puises included 
in the n-piece received puise trains received by said receiving unit amount to 
{k*m) pieces in total, (Yamamoto, Fig.4 (k'^m) pieces in total are coming out of the 
UWB transmitter and received by the pulse correlator. ) 

on number of the repetitive puises included in each train of the n-piece repetitive 
puise trains transmitted by said transmitting unit; (Yamamoto, Fig. 4 The repetitive 
pulses are being created by input of repetitive bit trains to a pulse generator. Further 
using block code by the encoder the repetition is possible.) 

a transmitting control unit operable to generate control information (Fischer, Fig.3 
Control unit predetermines the number of pulses per bit to be transmitted.) 
a receiving control unit operable to output, (Eidson, fig. 12 element 1224, which 
makes the pulses of Fig.5 "[0124] Thus, using PSs with different, typically shorter, 
lengths and in repetition groups having varying numbers for J and P." J and P would be 
considered to be the pulse trains with them having different lengths by having varying 
numbers in the repetition group of digital data ) . 
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in accordance with tiie n-piece repetition numbers outputted by said receiving 
controi unit (Eidson, fig. 12 element 1224, wliicli makes tiie pulses of Fig.5 "[0124] 
Thus, using PSs with different, typically shorter, lengths and in repetition groups having 
varying numbers for J and P." J and P would be considered to be the pulse trains with 
them having different lengths by having varying numbers in the repetition group of 
digital data ) , 

and at least two pieces of tiie n-piece repetitive puise trains are composed 
of repetitive puises of different numbers, (Eidson, Fig.5 "[0124] Thus, using PSs with 
different, typically shorter, lengths and in repetition groups having varying numbers for J 
and P." J and P would be considered to be the pulse trains with them having different 
lengths by having varying numbers in the repetition group of digital data.) 

and at ieast two pieces of the n-piece repetitive puise trains are composed 
of repetitive puises of different numbers. (Eidson, Fig.5 "[0124] Thus, using PSs 
with different, typically shorter, lengths and in repetition groups having varying numbers 
for J and P." J and P would be considered to be the pulse trains with them having 
different lengths by having varying numbers in the repetition group of digital data.) 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to use Eidson's teachings of having two sets of information to be 
transmitted with different lengths to put emphasis on the systematic information. 

The motivation would be to have a more reliable system by putting more 
emphasis on the actual bits instead of the coded bits. 
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